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1. OcHOBHbIe NoHATUA. HasHavyeHue,
obrnacTtu npumMeHeHus TpaHcdopmaTopa.

TpaHcdcopmaTop —

9TO CTaTUYECKOE 3NeKTpPoOMarHnTHoe yCTponCTBO,
npegHasHadeHHoe ansa npeobpasoBaHns
3NIEKTPUYECKOW 3HEPINUM OOHOr0 HaNPs>KEHUS

B 9NEKTPUYECKYHO SHEPINIO APYroro HanpsiXeHus

INERMPULECKAR IREPIUA

U, 4

IRexmpuLecKan INePIUn

U, 4

CuioBble TpaHC(HOPMATOPHI MPOMBILILIEHHBIX JIEKTPUUECKUX CETEH.
[leuHble 1 CBapOUHbBIE TPAHCHOPMATOPHI.

H3mepuTebHbie TpaHCHOPMATOPEI

ABTOTpaHCPOPMATOPHI

CunoBble TpaHCPoOpMaATOPHI MAJIOM U CPEIHEH MOIIIHOCTH

U Jp.




2. YCTPOUCTBO, NPUHLUUN AeUCTBUA TpaHcdhopmaTopa.

OCHOBHBIE 3JIEMEHTHI KOHCTPYKIINH TpaHchopMaTopa

1 - Ilepsuunas o6morka (w )

2 - MaruutonpoBo/ (heppoOMarHUTHBIN CEPAEUYHUK)

3 - Bropuunas obmotka (w,)

HeTourm
BIEKTPO3HEPTHHA

IIpuenmimc
BIEeKTPO3HEePTHHA




2. YCTPOUCTBO, NPUHLUUN AeUCTBUA TpaHcdhopmaTopa.

3aKOH 3neKTpomMarHMTHoM nHaykuumn dapapen
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O C aneKkTpoMarHUTHOM MHOYKUUM € B KOHTYpEe
YUCITIEHHO paBHa M NPOTUBOMOSIOXKHA NO 3HaKYy
CKOPOCTUN U3MEHEHNS MarHUTHOro NoTokKa,
NPOHN3bLIBAIOLLETO 3TOT KOHTYP



2. YCTPOUCTBO, NPUHLUUN AeUCTBUA TpaHcdhopmaTopa.

MpuHuun gencreua (MaeanbHbIN TpaHchopmaTop)
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2. YCTPOUCTBO, NPUHLUUN AeUCTBUA TpaHcdhopmaTopa.

KoadduuueHT TpaHchopmaymum
kT= UI/U2 = WI/WZ

wy<w;; U; <U;, kr>1 - noumxkaromuii rpanchopmatop

wy>w;. U,>U;. kr<1 - noBbimaromuii tpancgopmartop

wy=w;. U,=U;, kr=1 - pa3sgeaureiabHblii Tpancopmarop
IHpumep

Tpaucdopmarop, umeronuii HOMHHA/IbLHOE TIepBUYHOE HanpsukeHue Uy, =
220B, 4yK /10 BUTKOB NepBHYHOM 00MOTKH W; = 1300 BUTKOB 1 YHC/I0 BUTKOB
BTOPUYHOIT 00MOTKHI W, = 213 BUTKOB,

od1agaeT ko3 pdumuenTom Tpanchopmanuu k= 1300/213 = 6,1
(moHMKAIMUKN TpaHcdopmartop)

U c03/7aeT BTOpHYHOe Hanpsikenue U, =220/6,1 =36B.

YcnoBHoe 0603Ha4yeHue TpaHccopmaTopa B cxemMax INeKTPUYeCKUxX ueneun

R =(o)=



3. YpaBHeHUA COCTOSIHMUA TpaHcdopmaTopa.

YpaBHeHne MarHMTHOro CoCTosiHMA TpaHcdopmaTopa
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3aKoH NOJHOT0 TOKA /IS MArHUTHOII e TpancdopmaTopa: f& / M= ﬂwl - ﬂzwz ;

_B_ an D =U, /(844 fw,)

X0I0CTOM XO! }@l M :ﬂOwl
Rwy = FBowy = Fow
ﬂ=ﬂo+ﬂz(:}—f); B=K+ 5/ ks



4. OcobeHHOCTHU pearibHOro TpaHcgopmaTopa.
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1. Dorox paccesinus nepsuuHoii oomorku Dy, — Epper — X

IloTok paccesinusi BropuuHoii oomotkn Do — E, 00— X5

2. IIpoBogHHKH 0GMOTOK 06.,1a1210T

IeKTPHUYECKHM conpoTuBieHueM — (R; 1 R))



YpaBHeHUA 3NeKTPUYECKOro COCTOAHUS
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B =B Y O + Oy

Uy =By —Upy ~ Uy,

Uy =By + BRy + jB X, =B + K (R, + jX))
Uy =By — SRy — jh X, = By - B (Ry + jX2)



YpaBHeHUs1 aneKTpMYeckoro u MarHUTHOro COCTosIHMA TpaHcdopmaTopa

U =B + B (R, + jX))
U, =By - & (Ry + jX2)

R=Fy+ By iy



5. BHewHAA xapakTepucTuka TpaHcdopmaTopa.

Bropuunoe HanpsizkeHue Tpancpopmaropa (U, ) 3aBHCUT 0T MOIITHOCTH HATPY3KH
(P2 = U2 IZ COS¢2)

U, =f(I,) - Buemnsas xapakrepucTuka TpaHcopmaropa

U3 ypaBHEHHS 3JIeKTPHYECKOT0 COCTOSTHHSI: U 2= @2 - ﬂz(Rz + jX2)
C yBeiuuennem Harpysku (/) Bropuunoe nanpsikenue Tpancopmartopa (U)) ymenbmaercs

U2HOM= EZ .

2HoAM IZK‘



6. PexxumMmbl paboTbl TpaHcchopmaTopa

Xosnocmol xo0 Do By

XoJiocToi xoa Tpancpopmaropa —

peskum padorsl npu I, = 0 (Touka 1) T T A Q/ e

UZ = UZHOM = EZ
Tok xo0Jg0€¢TOr0O xoaa Tpchq)opMaTopa {nom

I,=1, (or2nm05 %)




6. PexxumMmbl paboTbl TpaHcchopmaTopa (npoaomkeHue)

.
1
U2HOM=E2_./__ I
Kopomkoe 3aMbikaHue e
Kopomkoe 3ambikanue Tpancpopmaropa - pexxam pa- 2Hoa 2K
00TBI NPH 3AMKHYTBIX MKy C000# 3a’KHMax BTO-
puuHoii o0moTkH (Touka 3).
U;=0. iy Iy
Ao o, 'k o
Toxu oomoTok I, u I, BO MHOro pa3 npeBbIIIAIOT ‘ - N
HOMHHAJIbHbIE 3HAYEHHSI.
U =
T . 1rHoa U2 0 Zy
OK MEepPBHYHOH 00MOTKH HA3BLIBAETCHA HIOKOM KOPOHI-
K020 3ampikanusn Tpancopmaropa I,
No o o

Kopomkoe 3ampikanue — agapuitnlii pesicum, BO3IHU-
KAWIIHH BCJIeACTBHE HEHCNPABHOCTEH B dJIeKTpHYe-
CKOH LeNH NPHEMHHKA 3JICKTPOIHEPIrHH, NPUBOAUT K
pa3pyumieHHI0 yCTpolcTBA.



6. PexxumMmbl paboTbl TpaHcchopmaTopa (npoaomkeHue)

U2HOM= EZ‘ .

HoMuHanbHbIU pexxum

2HoM I2x

HomuHanbHbIil peskum padoThl TpaHchopmaTopa: L jons

Ao P T
IZ = IZHOM 5 II = IIHOM (TOqKa 2) i -

Pabouuii nuana3on pes;kumoB padoTsl TpaHcdopma- U one
TOpa omnpeaejasieTcsi ydactkom 1-2
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BHewHAA XxapakTepucTuka TpaHcdopmaropa (padbounn gmanasoH)

%,
xon. xod :
UZHOM=E2_ ___________ : -
\2 Usnoar (4+10)%
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Ko3gpummeHnr Harpysku £ xapakrepusyeT BeJIJUYUHY HATPY3KH:
ﬁ = IZ / IZuo.M
Xonocmoti x00: I, =0, p=0

Homunanvnuiii pescum pabomor. I, =15,,,, f=1

Buenmsas xapakrepuctuka U, =f(1y) ; U, =f(f)

Hszmenenue emopuunoco nanpsicenus: AU, = Ujypy — U,

B nomunanonom pescume AUy, cocmasisiem om 4 00 10 %



3aKkn4yeHue

1. TpaHcghopmamop — 3TO cTaTU4YEeCKoe 3SIEKTPOMarHMTHOE YCTPOWUCTBO,
npegHasHa4YeHHoe Ansi NpeobpasoBaHUS ANEKTPUYECKON SHEPTUN OQHOIO
HanNpPsXXeHNs B 9NEKTPUYECKYH0 SHEPrU0 APYroro Hanps>KeHus.

2. B ocHoBe paboTbl TpaHCcdopMaTopa NeXUT sereHue
a/1IeKmpomazHUMHou UHOYKyuUU.

3. OcHoBoOWM ycTponcTBa TpaHcdopmMaTopa ABNSAeTCsa MacHUMHasi uerib,
KoTopasi NpeacTaBnsieT U3 cebst MarHNTONPOBO C ANEKTPUYECKUMU
obmMmoTKamu.

4. COOTHOLLEHME MO BEMNYMHE MEXOY MNEPBUYHLIM N BTOPUYHLIM
HaNPSXXeHUAMU Ha3blBaeTCs KO3ghuyueHmMomM mpaHcghopmauyuu.
KoadodpumumneHT TpaHchopmaunm ngeanbHOro TpaHcgopmaropa
onpegensaeTcs COOTHOLWEHWUEM YKMCna BUTKOB NEPBUYHON N BTOPUYHOM
obMOTOK

kT= U1/U2=w1/w2



3aKkn4yeHue

5. [Ina aHannaa peanbHOro TpaHcdopmaropa crnenyet yYnTbiBaTb
O0MONHUTENbHbIE OCOBEHHOCTN ero paboThbl, CyLLECTBEHHO BIIMAIOLLNE HA
ero xapaktepucTtuku. lNepBasi 0COBEHHOCTb — Hanu4ue AornosIHUMesibHbIX
Maz2HUMHbIX 10mMokKo8 paccesiHmA. Brtopast 0COGEHHOCTb — CYLLECTBEHHOE
BNUAHUE aKmUu8HO20 coripomusrieHuUsi 0bMomok TpaHcopmaTopa.

6. [1na maTemMaTtny4eckoro onmcaHust pexmmon padoThl
TpaHcdopmMaTopa UCMONb3YIT ypasHEHUS 3NIeKmpuUYecKo2o U
Maz2HUMHO20 COCMOSIHUSI.



3aKknw4yeHume

/. BropnyHoe HanpsikeHne peanbHOro TpaHcopmartopa 3aBUCUT OT
BESTMYNHBI €r0 Harpy3kn. 3ta 3aBUCMMOCTb Ha3blBaeTCsA 8HEWHeEU
xapakmepucmukou TpaHcdopmartopa. C yBenmieHnemM BTOPUHHOIO TOKa
(yBENMYEHMEM HArpy3kn TpaHcopmaTopa) BTOPUHHOE HaNpsiXKeHne
YMEHbLLAETCS.

8. Xornnocmot xod TpaHcopmaTopa — pexxmm paboTbl NPy OTKNHOYEHHOM
npuemMHuke. Npn 3ToOM BTOPUYHOE HaNpsXKeHne onpeaensieTcsi BerIMYNHOU
S C v npnHMMaeTcs 3a HOMUHaNbHOE BTOPUYHOE HaNpPsiKeHne.

U2HOM - E2
9. Kopomkoe 3amMbikaHUe — aBapUHbIN PEXNUM paboTbl NPY 3aMKHYTbIX
Mexay cobon 3axkmmax BTOPUYHOM OOMOTKN. TOK KOPOTKOro 3aMblKaHUS
CYLLIECTBEHHO NpeBbILIAET ONYCTUMOE 3HAYEHNE.

10. HomuHarnbHbIU pexxum — pexxum paboTbl Npu 3Ha4eHNN ToKa, paBHOM
HOMMWHanNbLHOMY, onpeaensarowemMy ONyCTUMbIA Harpes
TpaHcdopmaTopa.



KOHTpOsbHbLIE BOMPOCHI

Umo makoe mpaHcghopmamop?

*  OMEeKTpoMarHMTHOE YCTPOUCTBO, NpeobpasytoLiee SNeKTPUYECKyo SHEPINIO OQHOIO
HanpsHKeEHNA B 9NEKTPUYECKYIO SHEPIUIO OPYIOro HanpsiKeHus.

*  OfeKTpoMarHMTHOE YCTPONCTBO, NpeobpasytoLllee aNeKTPUIECKyo SHEPTNI0 NEPEMEHHOIO
TOKa B 3JIEKTPUYECKYIO SHEPTUO NOCTOSHHOIO TOKA.

e OMEeKTpoMarHMTHOE YCTPONCTBO, NpeobpasytoLllee aNeKTPUIEcKyo SHEPInio B
MeXaHN4EeCKYH0, Ui HaobopoT.

*  OMEeKTpoMarHMTHOE YCTPOUCTBO, NpeobpasytoLLiee INeKTPUIYECKyo SHEPIUIO B TEMNSIOBYIO.

Ykaxume Ma2HUMHYIO uenb mpchdgogmamoga:




KOHTpOsbHbLIE BOMPOCHI

Ha3zoeume OCHOBHbLIE 3/iIeMeHMbI KOHCMPYKUuu

mQchQogmamoga

Hetour
3IEKTPOHEPTHH

TIpuenHy
3IEeKTPO3SHEPTHH

YcaoeHoe 0003HaueHue
Qaucgiopmamopa 8 cxemax ¢

3 ® 30




KOHTpOsbHbLIE BOMPOCHI
KoagpgpuuueHm mpaHcghopmauuu - amo:

« OTHOLLUEHNE HOMMHANBLHOIO NEPBUYHOIO HAMPSXKEHNS K HOMUHANbHOMY BTOPUYHOMY.

« OTHOLLIEHNE HOMUHAIBHOIO BTOPUYHOIO HaNPsKEeHUS K HOMUHANbHOMY NEPBUYHOMY.

« OTHOLLEHME aKTUBHOW MOLLHOCTU NPUEMHMKA Ha BbiXoae TpaHcopmMaTopa K akTUBHOM
MOLLHOCTW noTpednsemon TpaHcopmMaTopoM.

« OTHOLLEHMe NoTepb MOLLIHOCTM B TpaHcdopMaTope K noTpebrnsemMon akTMBHOM MOLLLHOCTH.

TpaHcgpopmamop umeem criedyrowiue napamempsni: U non— 220 B,

w.= 2000 eumkos, w, = 200 sumkoe. Kakoea eesiuquHa
HOMUHAaJIbHO20 8MOPUYHO20 HaNps)KeHUs1 UZHO u koagppuuueHm

mpaHcgopmauuu K. ?

KT=10; U2Hom =22 B
KT=0,1; U2HOM =22 B
KT =10; U2Hom = 2200 B
KT =200; U2Hom =1,1B
KT=10; U2Hom =0,11 B




KOHTpOsbHbLIE BOMPOCHI
YntP IO S HBIARY RAIHEpadhind t o Edbdklamopa?

HaTrpy3KHU.

¢ 3aBUCHUMOCTbD KIIJl TPaHCHOPMATOPA OT BEJINUNHBI
Harpy3KHu.

« HomuHa/IbHOE HanpsKeHHe U KO3PPUITUEHT
TpaHcopMaIu.

« KosdpdunuenTt rpanchopmanu 1 HOMAHAJIbHAA

Yka3¥iiE UK eHeWHel xapakmepucmuku mpaHcgopmMamopa

I2H0M Jr2HOM I2HOM



KOHTpOsbHbLIE BOMPOCHI

Umo makoe xosiocmou xo0 mpaHcghopmamopa ?

Umo makoe kKopomkoe 3aMbiKaHuUe mpchdgogmamoga ?

* Pexxum paboTbl TpaHcdopmMaTopa npyv pasoMKHYTOM BTOPUYHOM LENN.

* Pexxum paboTbl TpaHcdopmMaTopa npu 3aMKHYTbIX MeXay cobon BbiBOgax
BTOPUYHON OOMOTKM.

* Pexum paboTbl, Npn KOTOPOM NepBnYHast 0OMOTKa OTKNOYEHA OT UCTOYHMKA
QJIEKTPOSHEPIUN.

* ABapUMHbLIN PEXUM, BO3HUKAIOLLNI NpK 00pbIBE LEenM NnepBUYHON OOMOTKM.



